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7KLV UHVHDUFK ZLOO VSRW PDLQ IHDWXUHV RI VHUYLWL]DWLRQ LQ UHDO HVWDWH SODFLQJ PDLQ
HPSKDVLV WR FXUUHQW DQG IXWXUH GHYHORSPHQW RI WKH WUHQG ,Q PDQXIDFWXULQJ WKH
VHUYLWL]DWLRQ SURFHVV KDV DOUHDG\EHHQ VWXGLHG VLQFH WKH ODWH ¶VZKHUHDV LQ UHDO
HVWDWH LV D SKHQRPHQRQ QRW EHHQ FOHDUO\ GHILQHG \HW 'HVSLWH EHLQJ D PDUNHW
FKDUDFWHULVHGE\ORZVSHHGLQQRYDWLRQFXUUHQWO\VRPHFKDQJLQJVLQPDQDJHPHQWRIWKH
EXLOWHQYLURQPHQWFDQEHQRWLFHGZLWKQHZEXVLQHVVPRGHOVDQGILQDQFLQJVWUXFWXUHVD
VKLIWLQJ IURP D SURGXFWRULHQWHG PDUNHW WR D VHUYLFHRULHQWHG RQH FDQ EH VSRWWHG
7KHUHIRUH WKURXJK WKLV UHVHDUFK ZLOO EH LQYHVWLJDWHG WKH VHUYLWL]DWLRQ SURFHVV ZLWK
UHJDUG WR PDLQWHQDQFH PDQDJHPHQW QR ORQJHU FRQFHLYHG DV DQ RSWLRQDO QRQFRUH
DFWLYLW\ DIWHU WKH WUDQVDFWLRQRI WKHDVVHW EXW DVSDUWRI WKH VHUYLFHV LQFOXGHG LQ WKH
SXUFKDVLQJRIWKHEXLOGLQJDQGLWVIDFLOLWLHV$FFRUGLQJO\WKHEXLOGLQJLVFRQFHLYHGPRUH
DQGPRUH DV D FRPSOH[ WDQJLEOH DQG LQWDQJLEOH HQWLW\ QRW RQO\ FKDUDFWHULVHG E\ LWV
SURGXFWLRQDQGORFDWLRQYDOXHEXWDOVRE\LWVFDSDELOLW\WRRIIHUDZLGHDUUD\RIVHUYLFHV


















LQFOXVLRQ LQ WKH VHOOLQJ RI D SURGXFW DQ DUUD\ RI UHODWHG VHUYLFHV WR WKH FOLHQW WR EH
DFWLYDWHGDOVRDIWHUWKHWUDQVDFWLRQSKDVH9DQGHUPHUZHet al.*ODQFLQJDWWKH
UHDOHVWDWHWKLVLVDWUHQGVSUHDGLQJHVSHFLDOO\LQFRUSRUDWHZRUOGZKHUHWKHGHPDQGIRU
HIILFLHQW DQG LQWHJUDWHG VSDFHV LV PRUH DQG PRUH D NH\ HQDEOHU IRU VXFFHVV DQG
FRPSHWLWLYHQHVV




,QIRUPDWLRQ 7HFKQRORJ\ ,7 WRROV VKDSLQJ WKH ILJXUH RI WKH DUFKLWHFW DQG RI WKH
HQJLQHHURIWKHIXWXUH:HDUHQRWRQO\UHIHUULQJWRWKH%XLOGLQJ,QIRUPDWLRQ0RGHOOLQJ
%,0 ZKLFK DOORZV D PRUH SUHFLVH DQG FRPSOH[ UHSUHVHQWDWLRQ RI SK\VLFDO DQG
VHPDQWLFLQIRUPDWLRQRIEXLOGLQJVIXUWKHULQJLQWHURSHUDELOLW\DQGFROODERUDWLRQDPRQJ
SURIHVVLRQDOVGXULQJWKHZKROHOLIHF\FOHRIDVVHW(DVWPDQet al.0LJQDUGet al.
 3lUQ et al.  6LQFH PDQDJHPHQW RI EXLOGLQJ DQG LWV VXUURXQGLQJV LV
QRZDGD\VLQWULQVLFDOO\FRQQHFWHGZLWKVHQVRUVUHPRWHFRQWUROOLQJDQGPRUHLQJHQHUDO
KXJH GDWD IORZV ZH DUH WDNLQJ LQWR FRQVLGHUDWLRQ WKH FRPSOH[ HFRV\VWHP RI
LQIRUPDWLRQSK\VLFDOVKDSHVDQGVHPDQWLFVFKDUDFWHULVLQJWKHHYHU\GD\OLIHDQGZRUN
LQ $(&2 7KH EXLOW HQYLURQPHQW FRXOG LQ WKLV VHQVH LV IHDWXUHG E\ D UHDO WLPH
KHWHURJHQHRXVIORZRIGDWDWKDWPXVWEHLQWHUSUHWHGDQGPDQDJHGWKURXJKEUDQGQHZ
WRROV DQG DSSURDFKHV $FFRUGLQJO\ ,7 WRRO PXVW EH H[SORLWHG WR FDWFK WKH QHZ
FRPSOH[LW\DQGPDQDJHFURVVVHFWRUSUREOHPV
5HJDUGLQJ $(&2 DQG LQ SDUWLFXODU 2SHUDWLRQV 0DLQWHQDQFH DQG 5HSDLU 20	5
EUDQFKWKHROGSDUDGLJPFKDUDFWHULVHGE\WKHDVVXPSWLRQRIUHGXFWLRQEXLOGLQJUHODWHG













Fig. 1: Shifting from the old to the new model in OM&R  

7KHSDSHUFRQFOXGHVZLWKVRPHLQVLJKWVFRQFHUQLQJWKHGHYHORSPHQWRIEUDQGQHZDQG










Table 1: Definitions of servitization taken from %DLQHVet al.. 
$XWKRU 'HILQLWLRQRIVHUYLWL]DWLRQ





7HOOXV,QVWLWXWH 7KH HPHUJHQFH RI SURGXFWEDVHG VHUYLFHVZKLFK EOXU WKH




/HZLVet al. $Q\ VWUDWHJ\ WKDW VHHNV WR FKDQJH WKH ZD\ LQ ZKLFK D
SURGXFWIXQFWLRQDOLW\LVGHOLYHUHGWRLWVPDUNHWV
:DUGet al. ,QFUHDVLQJWKHUDQJHRIVHUYLFHVRIIHUHGE\DPDQXIDFWXUHU
































WR PDQDJH WKH FRPSOH[LW\ RI WKH QHZ UHDO HVWDWH GLJLWDO HQYLURQPHQW WULJJHULQJ D
FLUFXODUSURFHVV7KHUHIRUHLIRQRQHKDQGWKHFRPSOH[LW\RIWKHEXLOGLQJSURFHVVLV






















WKH PRYLQJ RI WKH EXVLQHVV LQ WKH QHZ SUHPLVHV IHHGEDFNV DQG VXJJHVWLRQ RQ WKH
FRPIRUWGLPHQVLRQDQGDGHTXDF\RIVSDFHIXUQLWXUHDQGVHUYLFHVDUHFROOHFWHGWKURXJK














Fig. 1: Actual number of hours a meeting room was occupied with the hours predicted by designers 
(left), and by the neural network algorithm (right) 3KHODQ. 
2I FRXUVH WKLV LV MXVW DQ H[DPSOH RI KRZ5( LV FKDQJLQJ LQ DPRUH LQWHJUDWHG DQG



















7KHVH FRPSRQHQWV WLHG WR D V\VWHP RI VHQVRUV DQG DFWXDWRUV DOORZ WKH FRQWURO RI
V\VWHPVDQGSODQWVLQWKHEXLOGLQJYLDUHPRWHFRQWUROOLQJXVXDOO\VKDSHGLQWKHIRUPRI
DPRELOHDSSOLFDWLRQ7KHVHLQIRUPDWLRQH[FKDQJHEHWZHHQWKHXVHUDQGWKHEXLOGLQJLV
W\SLFDO RI WKH ³FRJQLWLYH EXLOGLQJ´ QDPHO\ DVVHW ZKLFK DGDSWV DFFRUGLQJ WR WKH
EHKDYLRXURIWKHXVHUVWKDWFRQYHUVHO\UHFHLYHLQIRUPDWLRQIURPWKHDVVHWDQGFDQEH
LQYROYHGLQWKHFRQWUROORRSLQDELGLUHFWLRQDOZD\5LQDOGLet al.7KHVHGDWD
FDQ EH FRQVLGHUHG DV ELJGDWD LQ 5( VLQFH WKH\ UHVSHFW WKH W\SLFDO FKDUDFWHULVWLFV
IHDWXULQJWKLVNLQGRILQIRUPDWLRQ,IZHWDNHLQWRDFFRXQWDVHQVRUV\VWHPIRULQVWDQFH
GDWD DUHSURGXFHGGDLO\KRXUO\RU HYHQ LQ D VKRUWHU WLPH VSDQ DFFRUGLQJO\ WKH\DUH
FKDUDFWHULVHG E\ YHORFLW\ DQG YROXPH 0RUHRYHU GDWD VRXUFHV FDQ EH YHU\
GLIIHUHQWLDWHG IURP GDWD SURGXFHG E\ VHQVRUV WR IHHGEDFN SURYLGHG E\ XVHUV DV
PHQWLRQHG LQ SDUDJUDSK  JHRPHWULF LQIRUPDWLRQ SURYLGHG E\ GHVLJQHUV DQG LQ
JHQHUDOWHFKQLFDOPDQDJHUVGXULQJWKHXVHSKDVHRIWKHEXLOGLQJVVHPDQWLFLQIRUPDWLRQ
UHJDUGLQJPDWHULDOV GXUDELOLW\PDLQWHQDQFH DQG WHFKQLFDO FKDUDFWHULVWLFV RI SURGXFWV












HPHUJHV FRQFHUQLQJ KRZ WR PHDVXUH WKH SHUIRUPDQFHV RI WKH QHZ HQWLW\ EXLOGLQJ
VHUYLFH DQG KRZ WR H[SORLW WKHVH PHDVXUHPHQWV WR DFKLHYH D VXVWDLQDEOH EXLOW












GRPDLQ PHWULFV DUH QHHGHG DEOH WR FDWFK DQG PHDVXUH WKH SURFHVV OHDGLQJ WR WKH
DFKLHYHPHQW RI D JLYHQ FRUHEXVLQHVV JRDO FRPSUHKHQGLQJ WKH RSWLPLVDWLRQZKDW LV
W\SLFDOO\ FRQFHLYHG DV QRQFRUH SHUIRUPDQFH QRZ LQWULQVLFDOO\ LQFOXGHG LQ WKH FRUH
DFWLYLWLHVRIFRPSDQLHV










3lUQ et al. &RQFHUQLQJPHDVXUHPHQW WRROV WKH QHHGV LV VKLIWLQJ WRZDUG WKH





GDWD WKDQNV WR WKH FORVH LQWHUDFWLRQZLWK WKH EXLOW HQYLURQPHQW DQG LWV FRPSRQHQWV
5LQDOGLet al.
,QWKLVFRQWH[WVHUYLWL]DWLRQDOORZWRH[SODLQKRZWKHUHDOHVWDWHLVXQGHUJRLQJDVWURQJ
SDUDGLJPVKLIWPRUHDQGPRUH LQWHJUDWLQJSK\VLFDOHVVHQFHRI WKHEXLOGLQJZLWK WKH
VHUYLFHVGHOLYHUHGWKURXJKLWVXVH&RQFHUQLQJ20	5VHUYLFHVWKHWUHQGLVHYLGHQW,Q











SDUDGLJP VKLIW LQ WKH UHDO HVWDWH VHFWRU WKHUHIRUH D ORW RI ZRUN LV VWLOO WR EH GRQH








UHVHDUFK &RQVWUXFWLQJ D PRGHOQDUUDWLYH WR UHYHDO SDUDGLJPDWLF
DVVXPSWLRQV´,QGXVWULDO0DUNHWLQJ0DQDJHPHQWSS±
 9DQGHUPHUZH 6 5DGD - ³6HUYLWL]DWLRQ RI EXVLQHVV $GGLQJ YDOXH E\
DGGLQJ VHUYLFHV´ (XURSHDQ 0DQDJHPHQW -RXUQDO  SS ±

 (DVWPDQ&7HLFKRO]35DIDHO6.DWKOHHQ/%,0+DQGERRN
$ *XLGH WR %XLOGLQJ ,QIRUPDWLRQ 0RGHOLQJ IRU 2ZQHUV 0DQDJHUV
'HVLJQHUV(QJLQHHUVDQG&RQWUDFWRUV-RKQ:LOH\	6RQV+RENHQ
 0LJQDUG & 1LFROOH & ³0HUJLQJ %,0 DQG *,6 XVLQJ RQWRORJLHV
DSSOLFDWLRQ WR8UEDQ IDFLOLW\PDQDJHPHQW LQ$&7,9H'´&RPSXWHUV LQ
,QGXVWU\SS
  3lUQ ($ (GZDUGV '- 6LQJ0&3 ³7KH EXLOGLQJ LQIRUPDWLRQ
PRGHOOLQJ WUDMHFWRU\ LQ IDFLOLWLHVPDQDJHPHQW$UHYLHZ´$XWRPDWLRQ LQ
&RQVWUXFWLRQSS









 %DLQHV 76 /LJKWIRRW +: %HQHGHWWLQL 2 .D\ -0 ³7KH
VHUYLWL]DWLRQ RI PDQXIDFWXULQJ $ UHYLHZ RI OLWHUDWXUH DQG UHIOHFWLRQ RQ










 5RELQVRQ 7 &ODUNH+LOO & ³'LIIHUHQWLDWLRQ WKURXJK VHUYLFH $
SHUVSHFWLYHIURPWKHFRPPRGLW\FKHPLFDOVVHFWRU´7KH6HUYLFH,QGXVWULHV
-RXUQDOSS







 :DUG < *UDYHV $ 7KURXJKOLIH PDQDJHPHQW WKH SURYLVLRQ RI




SUHVHQWHG DW WK )URQWLHUV LQ 6HUYLFH &RQIHUHQFH 6DQ )UDQFLVFR &$

 0DUWLQH] 9 %DVWO 0 .LQJVWRQ - (YDQV 6 ³&KDOOHQJHV LQ
WUDQVIRUPLQJPDQXIDFWXULQJRUJDQLVDWLRQVLQWRSURGXFWVHUYLFHSURYLGHUV´
-RXUQDO RI 0DQXIDFWXULQJ 7HFKQRORJ\ 0DQDJHPHQW  SS ±







 3KHODQ 1 ³'HVLJQLQJ ZLWK 0DFKLQH /HDUQLQJ´ DYDLODEOH DW
KWWSVZZZZHZRUNFRPEORJSRVWVGHVLJQLQJZLWKPDFKLQHOHDUQLQJ

 5LQDOGL 6 %LWWHQELQGHU ) /LX & %HOODJHQWH 3 7DJOLDEXH /&
&LULELQL$/&³%LGLUHFWLRQDO LQWHUDFWLRQVEHWZHHQXVHUVDQGFRJQLWLYH
EXLOGLQJV E\ PHDQV RI VPDUWSKRQH DSS´ ,((( QG ,QWHUQDWLRQDO 6PDUW
&LWLHV&RQIHUHQFH ,PSURYLQJ WKH&LWL]HQV4XDOLW\ RI /LIH ,6&  
3URFHHGLQJV
 0DQ\LND -&KXL0%URZQ%%XJKLQ -'REEV55R[EXUJK&
+XQJ %\HUV $0  %LJ GDWD 7KH QH[W IURQWLHU IRU LQQRYDWLRQ
FRPSHWLWLRQDQGSURGXFWLYLW\0F.LQVH\*OREDO,QVWLWXWH
 /DY\ 6 *DUFLD -$ 'L[LW 0. ³.3,V IRU IDFLOLW\¶V SHUIRUPDQFH
DVVHVVPHQW 3DUW , LGHQWLILFDWLRQ DQG FDWHJRUL]DWLRQ RI FRUH LQGLFDWRUV´
)DFLOLWLHVSS±
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